Special details: Oxygen atoms were refined with isotropic adps. Through charge considerations and geometry, O1 is an oxide (O2-), O2 to O6 OH-and O7 and O8 H2O. Hydrogen atoms were not located or included explicitly in the model but are included in the unit cell contents and any values derived from them. Iodide anions are refined as 0.5 chemical occupancy. The single crystal diffraction data for Lu4O(OH)9I.3H2O were collected from a small needle-shaped crystal (0.06 x 0.01 x 0.01mm) on the beamline I19, Diamond Light Source. The sample suffered from radiation decay meaning that part of the data collected could not be used. Although the data completeness is still acceptable it is likely that this has affected the overall data quality resulting in the relatively high crystallographic Rfactors (R1 = 0.083, Rint = 0.14). 1592 (13) 1046 (13) 32 (4) 841 (12) 366 (12) 107.6(6) Symmetry transformations used to generate equivalent atoms:
(i) x+1,y,z (ii) x,y,z+1/2 (iii) x+1,y1/2,z (iv) x+1,y+1/2,z (v) x,y+1/2,z (vi) x+1,y+1/2,z+1/2 
